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(54) Title: AVHEEL BEARING AND SEMI-FLOATING TYPE WHEEL BEARING DEVICE HAVING THE SAME 

(57) Abstract: [PROBLEMS] To provide a 
wheel bearing device reduced in weight and 
compacted in size and capable of preventing 
entry of rain, dust, or the like and leakage of 
differential oil. [MEANS FOR SOLVING 
PROBLEMS] A wheel bearing device comprises 
an inner member (3) consisting of a cylindrical 
small-diameter step (7) integrally having a wheel 
attachment flange (6) at one end and disposed 
around the outer periphery to extend axially, 
a hub wheel (1) having serrations (8) formed 
around the inner periphery for engagement with 
a driving shaft (D/S), and a pair of inner rings 
(10) press-fitted on the small- diameter step (7) 
and having inner rolling surfaces (10a) formed 
around the outer periphery, an outer member 

(4) which has a car body attachment flange (4b) 
fixed to an axle tube (N) and which is formed 
with two rows of outer rolHng surfaces (4a) 
aroimd the inner periphery to be opposed to 
the inner rolling surfaces (10a), plural rolling 
elements (5) received between the two rolling 
surfaces for the outer and inner members (4, 3), 
a cage (11) rollably holding the rolling elements 

(5) , and seals (12) for sealing the annular spaces 
of the inner and outer members (3, 4). The 
outboard end of the hub wheel (1) is integrally 
formed with a partition wall (9) blocking the 
inner diameter section. 



IT) 
IT) 

o 




10a 3 11 7 10a I p/s 



wo 2005/056309 Al I lllll 111 II ill fill III 11 II I II III lli 



(84) ji:^H r«^ro^i:L^Ky . ^xaim^cD&m^m 

t^'^W- ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), ZL — ^ v T (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), B — Oy/i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
m, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



(57)^*^1: [PS] lia ■ h^b^H-St^tlc. M7jc-^5fX hlK0SAi:T^P7|-f ;K0ili*L^B6ih-e^i) 

I c g gp ^ ^ * r ^ Pffl s 9 A< — t* I c fl^ fiE $ -r L ^ ^ o 



wo 2005/056309 1 PCT/JP2004/017917 

m m m 

m 

[0001] ^mMm(DMm^mMmmi^Mvx\n]mi^m^^mir^Mmmm^ 
[0002] hy^y^m(Dx^ iic:7u—j^m^(DMi^^^ir^ g mMxi^. mmim<DT^^/^^mm: 

[0003] :L(Dm.mmm^mmi^. mkW5i(D^KT^yr^i^-y^/^^m^^-r)tmi^^ti 

fixm^p^wm^tfhx\^^o 
[0004] \^m^7(D\^:^mm^nw^^^Q5i!)mm.^f\^. mm>m^hfi:^^y—/vT^^e 



wo 2005/056309 



2 



PCT/JP2004/017917 



[0005] x^tA^wh. ^(Di:o^mM(DMmmm^mm^. ^^-fm^AtMW^^mK^ 

o 

\Hmtf)^hf^^\H:^^ut. ^(D\H^nm^9\-n-^n. \Hm\^mm\^mm.im\^n 

[0008] ZL(DX.^K^ ^mm^^m^^^^^y^m(DT^V'^—mmnKP^m^^mM'r 

^m^t>^—mz.j{^}^-^rix\^^(DX\ ^^y'm(Dnmi)m^\^. ^mm^m^i^^^x 

[0009] w-m^^-:fm(Dif\-mK. Bmmm(Dm,mm^(Doib-:}j(Dnm 



wo 2005/056309 3 PCT/JP2004/017917 

[0010] ^mmt. mm^b^mu(Dm^^:if\^^:ijKm^m^^^x^mvfcm 

[0011] ^^b<«. :^mm(Dx^ic^ mm^m^y'7>i^(D4>y^—}'M<Dmm^hmm 
/h^^m^Ky)-mm^mAtii^x^xmmm^^58—64HRC(Dmmi^m^t^m 
^ti. mmum^-dK m^^(Dmummm^25imc}^T(D^mAtiut:^tix\^ 

[0012] ^mmit. Mi^(DrmK^^^tifcMmwt^ :L(DMmiW(Dp^:^Kwm^ti 

mm^n. mmMmmt\H::ffmt^^^w^^^mm^m\^'^^^rix\^^<Dx\ wim^^ 

[0013] :^mmii. mmmmmt\Hi?n!>m^^^—i^B>'^^L-x^j^m^^K'^^^ 
[0014] :^mmim^Mmmm^i-t. ^^y^mtmm(D&'om^t7!)>:=^^^yH[:vxm)^^ 



wo 2005/056309 



4 



PCT/JP2004/017917 



o 

[0015] :$:mm Km^Mmmm^mmt. *#:<DTBf-^mtb/c*#w^^ m 

fz.'^^yvi—y'^:y^>^^:f(D^mmm^mm^mmir^^t^^x^^tm^.^y:t 

4/vcom\^^comiiit. ^m^hmyk^^^:^hmmmmf^KmA\^xT^y:t^/v 

[0016] y^ymtmm(Dmmm^t^^^^^^yH[:i.xm)^^ti. -i^m^Mmm-fyy^ 
(Dr^hyi^-mmm^p%^^^mmir^mm7!)^^—m^m^)^^tix\^^^o 

mmm i 

[0017] ^T. ^mm(Dmm(Dj^m^mmKm\^^xmmimmir^o 

^(Dmrnmrn^^^-rmmmmxh^o }^r(DMmxi^. ^mi^m^Hntc 
^mx^m(D^m^vtfj:^imT^h:^-}'M mm&m) . 



wo 2005/056309 



5 



PCT/JP2004/017917 



[0018] ^(DMmmm^mmi-i. ^^:fmtmm(Dmimm^2tii^:=i-^^yHtL-xmm^n 

:^—mmmmm^^—m^^m^tix\^ 
[0019] mm(Dm^v)m^2i^. m2ic^'rx^iz.^ [^micMm<D'T—^<i^(D^mm 

tifc^jfm4t. ^(D^jfm4iciHw^ti. ^mKmwMm<D^mmMm4a. 4 
LTv>5o ^^:ij^U4(Dmi^ma^i^—/^i2. i2^mM^ti. ^:^m4t\^mio 

^mi^X'fy:t^/V7i^m^\Hm^^Air^(DhW±\^XV^^o 

[0020] ^^x\^^y^mi(7)^mi^nm^tifc^bn^mi^—M(D[Hmio. io^>f±A^ti. 
^h^^m<D^^^n:^\^^^i^mmm^^'^x^^i.f:LMmm3icx^.^^:fm 
ucMi^x^mio. io-dm:^\^^mir^(D^Wit\.x\^^^o ^mm^mxit. 



wo 2005/056309 



6 



PCT/JP2004/017917 



[0021] /n:7^^1{^, S53Cm(Dl^mO. 40—0. SOv^tX^^t^^SMmm-CMf^^tl. 

v^:5o ^:rtf^J:<9. m^'m^^i^ ±i-^tm^. ^jpMfPi3^Mtt^Bi-S0#(^;(jpxtt 

[0022] *fc. ^^IfUmf*. SSSC^O^j^O. 40—0. SOwtro^-^t? 

\Hmmi^MmMMAtiicx-oxmmM^^58—64¥LKC(Dmm\^mit^M^tix 
$i5^-e58— 64HRC(Dt5H-e^g>fb^al$^^Tv^^o ^cC*5, ii-e«. ^Sb^^s, s^r 

[0023] :$imm^mxi^^ ^^ymi<DT^hy^—}'MiQm^mm^^—m^i^)j^^thx\^^^ 
(DX\ ±^yvi'--y'^:y^^4:f(DMmmm^mmxh^x^,y^ymi(Dm\mm<. 
Mmmmmicm^x. ^^^mii^^—^>hmM7f)^^m^nxh. ^^^mi^m^m 

-t^^tii^X^^o 

[0024] Ei3{i. Km^^Mmimm^<o'm2(DmmMm^^^mmmmx-h^o ^(o 
mmM-mn.. mm^f:MmMm}i^^-:^m(ommf)^mf^^(oy^x. mm^t^mK^'m 

m^mtm-^ffum-miL\z.nm^:^m^^H\^x^(DWimfimn^mm't^o 
[0025] ^(D^mmm^\-i. ^^y^miAtmm(Dmf)^^m^i^tt^=^^^yHt\.xmm.-^ivT: 



wo 2005/056309 



7 



PCT/JP2004/017917 



4a^^hm:^\^i^mxj^^[^^^<D/bm^^77im^^tix\^^^o ^mi-}*®* 

[0027] ^/c. xN:7'iii4CDi5i>ji tcrt{iijfe^ffii4a^S[i:g^^$ti.. ^hi^^^y^mi4(Dr^ 
Mmmmmicm^x. ^^^mi4K^—^iyhMmif)^^m^nxi^^ ^^^mi4m^^ 

mt^-^m^hmyi^-^^:^hmi!)mmmm^mAvxy'y':t4/^\HKmAir^<D^ 

^^K^±ir:6^t7i^X^^o 

ffi(^'fpr^Rg^$tL5^>(o-e{i/^<. h<~^xm^xh<>x. :^mm<D^Wi^mmA^tf: 



wo 2005/056309 



8 



PCT/JP2004/017917 



[0029] ^^mim^msimm^mmit. mmmtmmm(Dmamc^mmm&mm 
[0030] [iiii];2|s:^ig im^Mmmm^mm(Dm(DmmMm^^'rmmmmx-^^o 

[0031] 1. 14 y^y^m 

2. 15 mm(Dmmm^ 

3, 16 

4 

4a ^^IlJ^^ffi 

4b $:#:^#:7^^v? 

5 ^Wii^ 

6 Mmm^y'^iyi^ 

7 

8 -felx— iXa^' 

9 mm 

10 F^^ 

10a, 14a---rt#J^^S 

10b ±m 

11 

12 iX— /V 

13 ;(jpMfl3 

14b ^§15 

14c ^§13 



wo 2005/056309 9 PCT/JP2004/017917 



51 

52 mmm 

53 mm<D\^m^^mi^ 

54 

55 ^^y^^^Vv-h 

56 

57 

58 m'^m 

59 m'M^^yh 

60 

61 drn— ^ 

62 RUr^ 

63 

64 iX— 7V 

65 

66, 68 v^— /vy>-i/ 

B ^'V— df-n— 

D/S SWj# 

N Mmw 

W 



wo 2005/056309 10 PCT/JP2004/017917 

^^y^mKn\^xmmnmtmij\k^m'^^<D^V3±umim.ii^^^ 

(Dmummm.^25iiKc^y(D^mxfin>t^fix\^^mik^3\^wM(DMmmn 

mmi^tmm-^fi. mmmmmihn^mtt^v;v^^mnm\zM^-^f\^x\ 
[6] mwmmmt\H:^mi)^^i^—^y3>^i)V\.x^j^m e ^KW^^f\.x\ ^sw^^ss 



wo 2005/056309 



[02] 



2/4 



PCT/JP2004/017917 




wo 2005/056309 



[03] 



3/4 



PCT/JP2004/017917 




wo 2005/056309 



4/4 



PCT/JP2004/017917 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/017917 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl'' B60B35/18, F16C19/38, F16C33/60, F16C33/76, F16C35/063 



According to Intemationai Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl^ B60B35/00-35/18, F16C1 9/00-19/56, F16C33/30-35/12 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


US 5603554 A (David A. MONROE), 


1-3, 5, 6 




18 February, 1997 (18.02.97), 






Fig, 1 






(Family: none) 




Y 


Microfilm of the specification and drawings 


1-3, 5, 6 




annexed to the request of Japanese Utility 






Model Application No. 083592/1981 (Laid-open 






No. 194805/1982) 






(NTN Toyo Bearing Co., Ltd.), 






10 December, 1982 (10.12.82), 






Fig. 2 






(Family: none) 





nn Further documents are listed in the continuation of Box C. CZI See patent family annex. 



* Special categories of cited documents: "T" later document published after the international filing date or priority 
"A" document defining the general state of the art which is not considered date and not In conflict with the application but cited to understand 

to be of particular relevance ' the principle or theory underlying the invention 
"E" earlier application or patent but published on or after the international «x" document of particular relevance; the claimed Invention cannot be 

filing date considered novel or cannot be considered to involve an inventive 
«L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "y" document of particular relevance; the claimed invention cannot be 

special reason (as specified) considered to involve an inventive step when the document is 
"O" document referring to an oral disclosure, use. exhibition or other means combined with one or more other such documents, such combination 
"P" document published prior to the international filing date but later than die ^eing obvious to a person skilled m the art 

priority date claimed document member of the same patent family 


Date of the actual completion of the international search 
27 December, 2004 (27.12.04) 


Date of mailing of the intemationai search report 

15 February, 2005 (15.02.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No, 

PCT/JP2004/017917 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, wliere appropriate, of the relevant passages 



Relevant to claim No. 



JP 2001-354004 A (NTN Corp.), 
25 December, 2001 (25,12.01), 
Par. Nos. [0036] to [0037] 
& US 2002/0025093 Al 

JP 2002-021865 A (Koyo Seiko Co., Ltd.), 
23 January, 2002 (23.01.02), 
Fig. 2 

& US 2001/0019639 Al 

JP 2001-246903 A (Koyo Seiko Co., Ltd.), 
11 September, 2001 (11.09.01), 
Fig. 1 

(Family: none) 



1-6 



1-6 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



m^tamm-w pct/'jp2oo4/oi7 917 



A. mm (D mi-?> ^m(o^m mm^m'^m ii PC) ) 

Int. CI. ' B60B35/18 , F16C19/38, 

FieCSS/eO, F16C3 3/7 6, F16C3 5/06 3 



B. 



s@5^*^Tofc*/hPs»^ m^Mn^m dpc) ) 

Int. Cl.' B60B3 5/0 0 
F 1 6C1 9/0 0 
F 1 6C3 3/3 0 



3 5/1 8, 
1 9/5 6, 
3 5/1 2 



n^mmmmm<^m i922-i996'¥ 

'^:^m<iimmmmm<cim 1971-2004*^ 

0 *H^ffiSlf^M«k<i^# 1996-2 004^ 

H*HS»llffi»f^i&* 1994-2004=^ 







Mis-r-5 


Y 
Y 


us 5603554 A(David A.MONROE) 
199 7. 02. 18, ^1® (:7T^y— JfeU 

B^mM^^m^mmm^ 6-033592^ offlM^^^ 
^mm^M 57-194805-^) (Dmm^mHi^r^mmmRxj^m 

1 9 8 2. 12. 1 0, ^20 3: b) 


5, 6 

1-3^ 
5, 6 



□ 



TYj #le:Bi5^cDfc5:S:fifc-Tf*>oT. ^^Dtffifeiflboiet 
r&j 1^— /•<'9'vb7r 5 



27. 1 2. 2004 




0:*H#Bf;T (I SA/J P) 
i?-®*-^ 100-8915 
m^f|5=P^-^ ffi Effids MHT B 4 » 3 


03-3581-1101 P 


3 Q 


3 5 0 8 


^Ilft 3 3 8 1 



^^PCT/I SA/2 1 0 (||2-<-e^) (2004<¥1J) 



PCT/ J P 2 0 0 4/0 1 7 9 1 7 



c m^) . 



JP 2001-354004 A (^^y^ ^ ^^W^^^±) 
2001. 12. 25, mm [0036] - [0037] 
& US 2002/0025093 Al 



JP 2002-021865 
200 2. 01. 23, I1I2 
& US 2 0 0 1/0.0 1 9 6 3 9 



Al 



JP 2001-246903 A (^fc^^X^S^^^tt) 
2001. 09. 11,1111 (:7 7' ^ y—^'cCU 



1-6 



1-6 



llft^PCT/I SA/2 1 0 (^2-^— (2 0 0 4*^1^) 



